The main emphasis of the paper is to illustrate a methodology that can be readily applied to future data analysis. The resultspresentedhere indicatethat plausible and detailed estimates of consumer response to price changes can be obtained using household expenditure surveysand published price series in a manner that does not require the assumptions of additive preferences. It is noted that a flXed-effects. approach which sweeps out spatial long-run price differences can be employed as a replicatedtime seriesevenover a limitedperiod of four quarters.
The most complete estimates of consumer responsivenessto changes in relative prices in Pakistan have been generated by variations of the linear Expenditure System (LES) or Extended linear Expenditure System (ELES) [Ahmad et al. (1986) ; Ali (1985) ; Mukhtar (1985) J . While these studies are technically competent and innovative, they derive their estimates of price elasticities without the use of price data. This is possible with the LES or ELES because all parameters can be identified with marginal budget shares and an estimate of "committed expenditure" for a single commodity. This latter parameter can be identified from savingsbehaviour or inferred from other household characteristics. Not only is there some question as to the reliability of this identification, the underlying utility function assumes additive preferences. This implies that the marginal utility of one good is independent of the quantity of other goods consumed. This is not a plausible assumption for food commodities and has been found invalid for even broad commodity groups [Deaton (1975) ; Blundell and Ray (1984) J.
In the present study, estimates of income and price elasticities are obtained using the Almost Ideal Demand System (AIDS) (Deaton and Muellbauer 1980) , which is more flexible than the LES or ELES. The data come from the 1979 con. sumer expenditure survey as well as a similarurban survey conducted in 1982 using a virtually identical questionnaire.! These data sets, however, do not include prices .Dr Harold Alderman, International Food Policy Research Institute, Washington,D.C., wishesto thank Zakir Hussain,Larry Morgan,and an anonymousreviewerfor helpful comments.
1Data on tape was providedthrough the kind assistanceof the FederalBureauof Statistics.
in all cases. This is not necessarily a drawback, however, as prices derived from expenditure surveys can lead to biased price parameters depending on whether quantities, prices, and expenditures are recorded independently or derived by multiplication or division of other data (Deaton 1986 ). Here, the prices come from the various issues of the Monthly Statistical Bulletin. Published by the Federal Bureau of Statistics, Govt. of Pakistan. The assumptions that need to be employed in the estimation, then, are practical steps for linking the data sources and in aggregationover commodities. The solutions offered are pragmatic and, therefore, less neat than algebraicderivations. Consequently, they are discussedin some detail below.
restricting~'Yij = O. This restriction is tested below. Furthermore, Slutsky sym-I metry can be imposed if ' Yij='Yji' Although the underlying Engel curve -the Leser-Workingfunction formis a more plausible form than the linear curves underlying the LES, further flexibility can be added by including a term for the square of the logarithm of income. As household data are available,the model also includes the logarithm of household size and the proportion of children five years of age or under to allow for scale effects. Again, adding up of budget shares implies that the coefficients of these terms sum to zero across equations.
THEMODEL

DATA
The Almost Ideal Demand System is derived from a generalizedcost function.
The terms u and p represent utility and prices, respectively. The a, {3,and 'Y terms are parameters of the model. Using duality theory, one derivesthe estimating equations in terms of budget shares. X
where wi is the budget share of the ith good, Pj is the price of the jth good, and X is total expenditures. The a, (3,and 'Yterms are parameters to be estimated, while p* is an exact price index based on c (u, p) . In the nonlinear version of the system, the weights in this index are internally derived from the parameters of the system. In the linearized form, used here, the index is:
The 1979 Household Income and Expenditure Survey contains observations on a total of nearly 20,000 households, collected over four quarterly rounds. The estimations are based on such household observations rather than cell means. The monthly price data represent information on prices of hundreds of commodities from retail markets in 12 urban centres. There are, then, two distinct difficulties in linking these two data sources. First, there is not an exact correspondence between the commodity groupings reported in the household survey and the price series. Second, the retail prices are for markets that do not necessarily correspond to the markets in which the households make their purchases.
This latter problem is actually the easier one to tackle. For example, in the rural estimation, the 39 district codes were linked to the closest urban market. If farmgate and village prices differ from urban prices by a constant proportion across the sample, no further adjustment would be necessary in order to estimate the correct slope parameters. It is not necessary, however, to rely on this assumption. The approach used below nets out the means of each variable for the district from each household observation. This ftxed-effects approach, which is equivalent to including a dummy variable for each district, controls for unobserved district effects (Hausman 1978) . Denoting any generalmodel as:
where:
LogP*= L w.logP.
j I I
Since budget shares add up to one,~ai = 1,~{3i= 0, and~'Yij= O. One can, there-
fore, drop one equation in the system estimation. Homogeneity can be imposed by
where the h, t, and d subscripts refer to households, time periods, and districts, respectively. Both Ad and uh are unobserved components of the error term. If the variable Ad' which can be a linear combination"of various price markups or discounts as well as other district-speciftc effects, is correlated with the Xs, exclusion of the term can lead to biased estimators. The netting out of villagemeans transforms the model to
If Ad is fixed, then (Ad -'Xd) equals zero and this effect drops out. Spatial or regional differences in prices, then, do not affect the fixed-effect model. The price parameters estimated in this manner can be interpreted as a short-run response, an interpretation that is not generally warranted with estimates from cross-sectional survey data. The fixed-effects form discussed above is strictly appropriate only when regional-specificeffects enter the model linearly. This implies that the effects of ethnicity or habits influence the intercept but not the slope. It also implies that price markups or discounts are proportional to unit prices, given the logarithmic form in which prices are entered. This is a common means of modelling marketing margins, and is supported by empirical evidence although clearly this is only an approximation of more complex models of price formations (Timmer 1974) . Thus the approach used mitigates, but does not necessarily eliminate, the handicap of the absence of village-specificprices.
The price movement that allows for parameter estimation is the movement over four quarters. Estimates using such a short-term series are possible because there are thousands of observations in each round. The time series, then, is replicated. In order to mitigate the possible confusion of seasonal patterns, dummy variables for each round are included in the estimates.2 Note that the district averages in Equation 4 are not taken for each round. To do so would be equivalent to having four separate dummy variablesfor each district. Such an approach would preclude estimation of price response, though income parameters would still be estimable.
Eight commodity groups are included in the study: wheat products (including bread and nan), rice, pulses, dairy products, meat (including eggs, fish, and poultry), other foods, fuel, and other nonfoods. In the urban sample, which has. more price variation, an additional group, fats and oils, is included. This group is aggregatedwith other foods in the rural sample. For some of these groupings, such as pulses, published prices can be found that correspond to all the elements in the group. In such cases, it is straightforward to construct a commodity price index with the weights being the average share of expenditure in the group devoted to the individual good. For wheat products, however, the survey category corresponds to an aggregateof wheat as well as rationed and nonrationed flour for which there are five prices in the published price series. If these prices moved in parallel, of course, any one of the prices would be an adequate representative for the category. This is not the case, however, and some prior information is necessary to construct the price index. A survey conducted in 1976 reports the share of wheat, market flour, and ration flour in the total wheat products budget, Government of Pakistan (1978) .
[See also Cornelisse and Naqvi (1984) ], for similar data from 1982. Using that data, a wheat product price index can be constructed. For rural areas, the weights for grain wheat, market flour, and ration flour were 0.76, 0.21, and 0.03, respectively. Similar weights for urban areas were 0.21,0.39, and 0.50, respectively.
Underlying this index are two assumptions. The first is that movement in nan prices correlates sufficiently strongly with movement in the included flour and wheat prices that its exclusion from the index will not affect results.3 Second, and more worrisome, is the assumption that the quota on ration flour is not binding. For rural areas, ration flour consumption is sufficiently small that it is not a concern.
In urban areas, ration flour quotas are more likely to have influenced purchases. In 1976, roughly half the urban population consumed their full quotas. Using this data, Ahmad et al. (1986a) have estimated a wheat flour price elasticity that models the kink in the budget constraint implied by the quota system. The information for a similar approach with this data, however, do not exist. Furthermore, the assumption that ration and market flour differ only in price and not quality which is necessary for these approach may not be valid for all years. In addition, this approach is designedfor the specific question of the demand for flour and is not readily adaptable for the heterogenous grouping of wheat and flour. The unavailability ofinformation on ration flour consumption, then, is a limitation of the urban data set which must be considered in interpreting the results below.
RURAL RESULTS
The price and expenditure elasticities derived from the estimates for the rural regressions are indicated in Tables 1 and 2 . The data in the former table are from the fixed-effects model and are the parameters that should be applied to projections or policy modelling.4 The results in Table 2 are for the version of the system that does not correct for district means and are presented only for comparison. They are conceptually less plausible than the results in Table 2 , although the approach is commonly employed with cross-sectionaldemand. Note that for all but one commodity, the F-statistic testing the restriction of homogeneity on a single-equation basis is lower with the fIxed-effects model (see Table 3 ) than with the corresponding test in the pooled cross-sectional model. This restriction has been rejected with time-series and pooled cross-section and time-series data, but has not been widely tested with 2 To the degree that seasonality in consumption is due to seasonal patterns of employment or prices, there is no need for such dummy variables; such seasonal patterns allow for the identification of demand patterns. However, other seasonal effects, such as festivals or climate-induced demand for fuel or clothing, should be accommodated. 3Regional differences in purchase patterns for bread are controlled for in the fIXed effects approach.
4 Coefficients of the Variables in the estimating equations and t-statistics are in Appendix Table I . (Ray 1982) . In the rural sample, the distinction between the fIxed-effects and the standard approach is most dramatic in the case of wheat where homogeneity is decisively rejected in the standard pooled cross-section model, although the fIxed-effects model fails to reject at p < 0.10. These tests of homogeneity are presented to indicate differences between the two approaches to modelling. The results reported in Tables 1 and 2 as well as subsequently are from systems which imposed both homogeneity and symmetry. As expected, the expenditure elasticities at the mean of the sample differ little between the two models. The relative magnitudes of these elasticities are also reasonable. Meat, nonfood, and dairy products are luxury goods, while wheat has the lowest expenditure elasticity.
The price elasticities differ between the two models in a number of cases. Only about half the price parameters in the fIxed-effects model differ from zero at conventional levels of significance, while most do in the pooled cross-sectional model.5 This reflects the fact that the fixed-effect transformation reduces the price variance in the sample. In both sets of estimates, there are a few relationships that are surprising; in the ftxed-effects, the magnitude of the rice own-price elasticity is higher than expected and the apparent complementarity of dairy and meat is unexpected, while in the pooled cross-sectional model, the nonfood price elasticities, as well as some of the. other cross-price elasticities, are higher in absolute value than might be expected for a short-run change in price.
URBANRESULTS
Inasmuch as data were available for 1982 for urban areas, the estimates for that sector use more information and have more movement in relative prices. The survey instruments were virtually identical in both years which facilitates linking of data. A major difference in the approach is that the 1982 survey was not conducted in rounds. In the smaller cities, the survey was completed within a few weeks of initiation (February 1982) and, therefore, there is no difficulty in using the retail price series from March 1982 to derive the prices for the estimation. For larger cities, however, the data collection continued throughout the year with no indication of interview date recorded in the data. As the duration of the data collection interval is known, it is possible to approximate the mid-point of each urban centre in order to choose the most appropriate monthly prices. However, as this duration is greater the larger the population of the city, the averageabsolute deviation between the date of the reported price and the unknown date of household recall increasesas one goes from cities like Bannu and Chiniot to Karachi and Lahore. Whileundoubtedly some error is introduced into the data by the lack of information on interview dates, the linking of the two surveysprovides greater movement in relative prices and improved accuracy in estimates of price response.
The urban fIxed-effects model exhibits less pronounced money illusion than does its counterpart in only about half the commodity equations. Note that homogeneity is decidedly rejected in a number of cases. This may reflect the problems in linking the data referred to above.
Expenditure elasticities are quite similar between urban and rural areas, as well as between approaches to modelling the data (Tables 4 and 5 ). This is particularly noteworthy because average expenditure levels differ between rural and urban areas. 5 The compensated own-price elasticity in budget-shareequations of the form indicated in Equation 2 is (-rij/Wj) -I. Hence, when 'Yjj is not statistically different from zero, the own-price elasticity is not different from -1. In both sets of tables the elasticities are reported at the sample means. In general, the urban own-price elasticities are smaller in absolute value than the corresponding rural estimates. One exception, however, is the relatively large own-price elasticity for meat in both urban estimates. Urban fuel cross-price elasticities differ in sign and magnitude from rural estimates. A major difference between the urban fixed-effect and cross-sectional estimates is in the magnitude of the dairy own-price elasticity as well as the cross-price elasticities of dairy consumption with changes in meat and nonfood prices. There is also a vast difference between the approaches in the estimation of responses to changesin dalda and other oil prices. The rangeis widerthan desirablefor policy analysis. It may be that the price variation was too limited for accurate estimates in the urban fiXed-effectsapproach.
PARAMETERS FOR LOW-INCOME HOUSEHOLDS
It has been observed that low-income households often respond to price changes in a manner that differs from that of the general population (Alderman 1986). To investigate this, the fixed-effects model was reestimated using only observations on households below the 25th percentile of total real expenditure per capita and the district mean values for that subsample. Sincethis subsamplehas less variation in expenditures than the total sample, the term for the square of the logarithm of total expenditures was dropped. The elasticitiesfrom that reestimation in the rural area are in Table 6 . The results differ somewhat from what would be calculated using the parameters from the full sample in Appendix Table 1 along with the average budget shares of the lowest expenditure quartile, although this difference is often not pronounced. Note that for goods that are not luxuries, the AIDS model constrains own-price elasticities to be smaller in absolute value with lower expenditures unlessthe parameters are allowed to vary with income.
The most obvious difference between Table 1 and Table 6 is the appreciable own-price elasticity for meat consumption for poorer consumers. In general, many of the price parameters in the low-income households are higher in absolute value than those for the general population. This conforms to the general pattern observed in other countries, but contrasts with the pattern implied in the AIDS general framework. As the approach used here links the lowest quartile' of a sample that was collected over four quarterly rounds, it differs from what might be observed with repeated observations of the same households. Such a study of the price responsiveness of low-income households remains a topic for further study. Whilea similar set of parameters for low-incomeurban consumers was estimated, they are not presented here. The urban poor did not exhibit noticeably different price response than the general population. 
CONCLUSIONS
The rural and urban results are presented in separate tables for two reasons. First, when slope parameters differ among subsamples,joint estimations, even when weighted, do not give accurate average responses. Any projections for policy purposes that calculate changes in consumption separately by sector will likely be more accurate than those using aggregate data.6 Secondly, by disaggregatingurban and rural sectors, one need not assume both sectors will face the same price and income changesfollowing changes in government policy. This is.particularly useful when one considers the effects of food price changeson the income of rural producers.
Whilethese estimates may be of some use in policy analysis,the main result of the paper is to illustrate a methodology that can be readily applied to future data analysis. The results presented here indicate that plausible and detailed estimates of consumer response to price changes can be obtained using household expenditure surveys and published price series in a manner that does not require the assumptions of additive preferences. It is noted that a fIxed-effects approach which sweeps out spatial long-run price differences can be employed as a replicated time series even over a limited period of four quarters. It is hoped that these results can be useful for a variety of planning purposes, although it is also hoped that improved accuracy can be obtained in the future by linking the 1984-85 nationwide household expenditure surveyor similar data sets when they become available. With greater price variation, it is likely that more accuracy can be obtained, especially if increased commodity breakdown is desired. The limited price variation for dalda or for non-rationed Sugar in the data used here prevented satisfactory analysis of price responses important for current policy questions. The linking of more recent data sets should aid in the analysis of these and similar questions.
6Weightedparameters obtained using Tables 1 and 4 and quantity shares from the 1979 HouseholdExpenditure Survey are availablefrom the author.
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